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(54) DATA PROCESSING SYSTEM 

(5 7) Abstract: 

PURPOSE: To efficiently transfer data between a host 
system and a sub-system. 

CONSTITUTION: Data are efficiently transferred from a 
host system through a system bus 40 to a sub-system 
connected with the host system by using more than one 
virtual first-in first-out(FIFO) registers in a host memory 
30 and a corresponding virtual FIFO set arranged in a 
sub system memory 50. A transmission controller 
controls data transfer from a host FIFO to a sub-system 
FIFO, and a syb-system processor reads and processes 
data from the sub-system FIFO. The data are stored in 
the host FIFO before transferred to the syb-system so 
that overhead related with the start and stop of the data 
transfer on the system bus 40 can be substantially 
reduced. 
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(2) 

1 

1 H£t±OM5a-9-^v7.T-Altfeii|-r^iaf3ffi«Sr#a 
■T£im±©-l5f3SI^X*£^trSgl©;*^U^ 
St. 

atffimi©^*u*gi[cft^n> mmmmznamim io 
mufcm.^mz.w&i*n% i fisuw/^a-y-y'vx^A 

TJboT. 

at. 

i©^tu ££M3n-5fi??B&tfii{rf38 i ©;* * 
u ^sceisi^nsff sasiBtt-rsig 2 ©*^eu 
ibot, wtB^i©^ ; e , j^a^e.§«$n-5Bu8BW^ 20 
£!B1£U iriB^2©^*>j#g^&Mia«i©^ ; e<j 

x^t, wte^2©^ ; e'j^S(css«i!sn. mita^i© 

£Ma-rss& 2 ©^n-fey u-t ££tmags3s 2 u 
fgt. s-^-tjSiiia^ffl-y-^vx^At^tr^-^ 
saav-x-xA. 

2 ©r/Dfeytfi;: J;5J!iJHi ffiigSfc^TS ify^-^ 
*Rv'X7 1 A&d*r. 5(7 

1 IBftWx-^fflSv'X^A. 
[■*#JH3] lttfat5 i *^vX^A*iffilE^2©7 p D 

sg^^fBftox-^mav'X^A. 

[»*«4] WESl©^ ; &'Jrt©H3E-^IB«b->'X 
[p*J55] 6«[fa^2©jt*'J^F*3©fIf31S£;±© 

ui?x9*sts, a*j®ifais©5 J -^jaa->x^A. 40 

[ftftSe] «ffli!ia>'^^AIC*5^-5Sl©^*>J^ 

m t« 2 ©** u 5p& t©wo5 s -3'©»*wfia* ft 
m 1 ©**>j #Rrt© 1 <ssu:©-<$ v-/x^fiof- 

*Sa*Jg 1 ©Bff^P^HC^LfcA^^^^JBr-r^^ 
lWSIISfXxy :/<*:. 

l ©WW Xt y 7\z J: 0 fljfetil 1 ©ffijg 

rt©taiB-NfU> j x^^e,. fjta^2©^*u*ert© so 



1 9 19 3 5 

2 

tmr -s i (@£t±©-^i'^x^cx-^sesi'rs7. 

[g*S7] i!8E®2©*^>J^grt©!MElfikUb© 
&£|iBa*#ft-r £ -5 a* stOSfr* Xr y ^*#tr. 

t> > h s-^ti i <i«±©* «7 sjesrr s xf y :/* 

[»^«9] *MB»i©* ; fcUf«i»3fc, Mte^2©^ 
* u ^aicfcj&snsli&s^tm&o-iSiatiti^x 

n^t, t9©-Kfl3tSV-^X^A^©x-^feM©^7 

^©-^ntsp^'x^fc^ff-rsx^-^y*^ 
t», ij:£«6SB«©5^*^»ejaim, 

[5gW©i¥iffl?iiSW] 
[0 0 0 1] 

[£*±©*<Jffl#lH #fS9i«*X f- • ioXr&RZfm 

m-y-^^x^Atr.*; o*x hiz&mznzmm-v-fi'T* 
^A$^-rsx-^®a->x^AtcpL. #icamir^ 

-^XxAlCiO^aiJ-^XxAlC^^n^^X h • 
->XrASWU f-^*^Xb • J'XfAtaaU-'/ ' 

->xxAt©ffi£it»^ ; e'j • 7 ^-trxK «fc oestsn 
s^-^aHis/XTAtcH-rs. 

[0 0 0 2] 

[«*©««] ccft^onc. etA/tw-^ffla 

yXfA*^Sff)J'^^i'77^ >yi>XfflASi¥i 
«6tbT^-r-&«fc-5»C&-3fc. C©y*y:7.r yyXW 
TJlCti. JHfc6fc2*7C (2D) ^57-f»y7XStII8 
3 #7G (3D) ^77^77XS4 
tSte*-C*-5. ^77^^X--9-7*yXfAtt«ai 
14. y?-^|gtRtJf3Xh©^T^T3b-5. 2 
*jc^77^ y^X • -tr^XT-Ate, 7V-i,-Ay 

x • *^xfAB. am. i «ei±o»»>MWi^n 

■fey*. »"3*»©*X^Affl*a«*tt0» (VLS 
I), liH±C7V-A •A-^rStfKf^iiS 
f% 6 ©«■&?>, *XW57^ yi'X • 7^ 
'jy->3 > • ^n^^AS^frb. ^77^^X- 
tryi/x^rArofcj&roaw^x-^ • XMJ-A£3y£ 
f<5. JtttM*«&2D^57^s/^Xt, «fc»3S5g7i 
3D^77-< yifXtroStt, tf77J<*j9Xft$tlkm 

-y^X • lr^^XxA©WeB. *Xh-7"o 
■fe y tt^ 7 7 ^ v ^ Xtfr-frfflafttf 7 X ^ U if— > a 
>*V7h^xT-PHff-rs*t, «t0«3g^3D^7 7 
y^X • -!)-^"->X7-A©MT?a. y*y7w yi'X • ir 
^XfArtOA-HCxZft^'f^Dn- K^y*7 

77x#^Rtf(iso^77^ y^xaa^saa-r 
*x^vA^tie©--x»csfea-&-r*<fc5»c. 
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3 

<fcOI6WC^XxA&*J«T**<t3fc, 9v7 
jyZX- ^^X^AteX^K • TaymmthX 

[0 0 0 3] 9v74v97s •VznsXrThM* 
8Uflnxfc<fc0*Xh • ^D-fety* • 3>:/l/y*Xfc 
gjjg^n^o *X h - 7u±y&±9574 y?7s • * 

*tcJ:*3K*-r*. IBltt. *Xh ■ ^D-fey*at^n 

(p io) ca&fiit*. 

?:7>f y^X • tfr/S'X^AOTMWty • T^irX 
(DMA) fcJBH, f-^^Xh^^tU^^ffl 
T. P I Ott^X h • ^D-fey*WO**ft«V^ 

9y7Av97s'^^7>^h\Z, &M**<Dfflzm$k 

>f y^X • tr-is s >7?mZh/u£mm2tlU 

P I Ofi^77>f • D-^yXjA^f-^ 

<o&j£\z&m z nz&mtfttemmx&z. p i oi**x 

x • i^^>x^A^S^*r^A*xa>#«iti^^Wtc^ 

[0 0 0 4] fiSM^'J ■ T^iTX (DMA) 
««5P, Christiansen^ {cJ:^*ai$ffS 3 8 1 2 4 7 

[0 0 0 5] *BttflF£4 4 3 0 6 9 9*fte5H85 ; -* 
ly^JCcfcO^W^n^^^^^v'X^A^fflSSlS 

mnvnfc mxs\zmm^^AM(omm\zmmr^> 

3;3tnx^trh7>x#-hHtt, MvXfAt^ 
»x~^fflSvx^A<how<D5 f -^esmoA~FC7 

[0 0 0 6] C©»«F©»«5 J -*»l->X'5rAtt, % 

77"-XK>-77-Xh7^7h (FIFO) • 
X*£«M*r*a<* ^^fF^Xht^^^XT-Ai: 

f?lt&#0Dglv\*-x h\zm^<D*-/^y FfcSMBrTS 

**yrt©«ft<DfifflF I FORt/^v-X^A • ;*^E 



3) &8I¥7- 1 9 1 9 3 5 

4 

[0 0 0 7] 

[«WW*»l/J;5it5»ffl *fgW£>Sf§ie>@f$ 

i~ *nfcT-^t->xfA • ^^urttB«sns i 

EI^n^F I F OUZ?X*<Ol$&~rZ}±y hJCKiti" 
^XhWyXfA^WKTr-^^ 

x^ic^-^^#©t-^^<htc^o, ->xrA«;u± 

[0 0 0 8] 

t. ftxh - 7o±y1ttb<DT—9&S&mT&7n± 
7it$ft^AfflM^>XfAt, ^XhW^X 

20 **»Jfc. ^X h • fclfttt^tU • T^-feX&ffl 

[0 0 0 9] »a^*JB«-Ctt, f-^HyXfAlj: 

■nxfcSttsn, *xh-^ot^i:J:i34^n 

Z>9y7j y 9 X^&mft~?Z>977 J y 9 X 
yXfA^fny-^Xf-ya > • *Xh*-S-tT. 
lfia±©fi«F I FO^yXrA • j^'J ftfcttttS 
n, JglcfiE&F I FO<B*tJ5*r<5'fey h&9?7>c v9 
30 X • ^yXfA • UrtteKtt&nT* i«r-^ 
-^te~>X^A • /^xs^UTftaisns^-^-siB* 
*T£o iifi^o-trv/it^m^aw^-^^Xh • 
U F I FOl:l«^n§(!:, ttft^'J - T?irXi£ffi 

[0 0 10] 

[*J6t*J] HBfc, ^77>T7^XffiS^yXfA^ 
if(D#S<DS5aiJ"^^X^AOtt«E^ *X h - ^nir 
^if^i:co7^U^r— >a> • 7n95& • 7u±yV 
9^74 y^x • r/niz^imfwf^xxA 

AtB^A-x^^uxeM^n^Mffliw^^-^tfs 

Or-^K2U-Ht 43*<fc-£2tt75S3tt«*|fil± 
[0 0 11] RA/CXMU i^^KJMHjBiXBP 
50 T^-feX&ffl^SA«©x-^C2lfc*^Ti:D«i*W 
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5 

Tabs* 

[0 0 12] 9^7 4 y97s9&mY7Vfr—i'3>\Z%i 
D-fe?>-9*sy^:7-f y^X • ^Dir-/^{c^$n^: 

T-AtomoUHHRairioT, P I 08M8**2ocDg 
A^W"> 3 > (P I O) fct, ryu^r-y3>-y 

• ^a-tryij-fta^p i oissio*ff*^»*-r set 

• T^-feX (DMA) fitn*«^T»aE*n*. 

[0 0 13] ^H*#flBUft**e», ♦JiBlroV^TB 

*rr*. 

[0 0 14] HI 5#1LT, *XH&A3-r<5ttBfc 

^ >jf • v'X^A • yD^^AC0$amcr)TTTyjy— 
xa > - ^P^A4&31£^frf £*x h • ;/Pir^ 

2 0£^ti\ *Xh • T'P-fe OttS/XfA */tX 
4 0&tf*Xh ■ *^EU 3 OlCftigc^n, *X h • *^E 
U 3 0tt*X h • ?U±:yV2 0{£4sV>T^fT$tlS& 

XirA • AX 4 0 tt, ^7AWr-^ffi«$^ 
Ifr/S/XT-AfcgatTS. SSfltfr/S/X^Att* it^S/ 
XfA-7yU^-y3>^Ot7^7 0, tf:/vX 

• xx^A8 o^tjo esisiw^P-fe^i^e oa^x 

^A- AX4 0K&jffi£n* *Xh •«U30W7 
->X^A • 5 O^COP^IC^ttS. vXfA'/U 

4 o &jYr*7n?72±&TST-*mm<o&m*fflffl-r 

S„ U-^XfA • 7yU^r-v3 > • ^Pt7lt7 0 

^ y ^ X • ?4 X • If ^ vX5^A 8 0 K-tf-^v-X 

rA-/U9 0S^l/T, &K2n*-f JX"^<0®*^ 

-xoss^^^rsfc^oA^^jift'rso 

[0 0 15] S2RrXH3 3<£#^UT, *X h - ^tU 

3 ORtf^vX^A • *^EU 5 Ort^^y^© 
WSTlc^ViTSE^S. *X h • ^a-ir^if 2 0 KiJ; 9 

jaa^ns&Tyu^-^3>«e#^LT> *xh 

■ jX^EU 3 0rtC5-^l/>?X^. m?L\t? I FO- 1 
3 2, FIFO- 2 3 4, FIFO-3 3 
6, . . . F I FO-n 3 8£S)^TSo ^^>Xr 
A • ^^'J 5 0lCte^TS-i$i2ttl^X*> 0ULtf 
FIFO-1 52, FIFO-2 5 4,... F I 
FO-n 5 6^^-TSo *X h • ^D-fe^1t2 0« 



(4) W7-19 1935 

6 

SXtotx-*fif?S£*Xh • 3 Oft<7)3 2fc£0> 

6 OteF I FO- 1 3 2rt(D»vXfA ■ /U4 
0£;fr*fS, -tfr/v'X^A ■ jX^U 5 O^CO^JS&TS— 
m\si?*?F I FO - 1 5 2^0&m&fflfflT2>„ If 
?yXfA ■ 7^0^r-^3> • ^P-fe^U*7 0 te* 
t^>XfA • *^EU 5 0f*i<9F I FO- 1 5 2 
*&flHKRHU 9574? 97. • x-fXr/Wf 

*rso 

[0 0 16] 04£#flrTS<h, 9574v97^4 
7s~7V<i • t^i/X^AS Ote, ^:7^y^X1$r<££ 

. yn-tr^^8 2, a^SftS-f*— $?0>*HSVP« 
KiBtirrstTx* • 7i/-^ -;^77 • 8 4, 

Rtf fcf^* • 71/- A • /1y7 7 - 8 4 Kfeit£ 

20 [0 0 17] S7^'J^-v3>«Xh • ^ntyU- 
2 OlCfc^TM^nSt, #X h • **rUft<DF I F 
O- 1 3 2ft££)F I FO^, -tOT^U > 

• *^EU 3 OftODF I FO 3 2, 3 4, 3 6, 3 

<h\ SrXlt^vXT-A • 5 Ofi0»et5F I F 

[0018] FIF03 2, 3 4, 3 6, 3 8, 5 2, 
30 5 4, 5 6<&flf3itt, S^^LfcF I F OfeftLTtf-f 
>^jWKaU h^^RT/3phA^J6LT« 

[0 0 19] hy>^»tf#hA - ^X5"A 
•^^U30^^)FIFO3 2, 34, 3 6 2fctf3 8CD 

-f>^tt^^7>r-/^x -if^>XT-A8 otc^l^n 

So >^tt$Xh • ^Pir^^2 OlCctDS 

i^^nrc5 ; -^X«fefffll*«(7)g» r 7-HcDTKVX& 

[0 0 2 0] eiMBT'n-fe^iteoH KffiW> 

O^p y *©16»*IMW-r*. 

[0 0 2 1] H5€#lbT, £MMffl^Dtyt6 0 
<0*H»fc<k&, *X h • ^^EU 3 oa^u^x^A • 
^^US O^CDv'X^A -ytX4 OS^TSftTWMHfc 

[0022] ^mbxrxsdi^o^^ ^yxf 

50 A • ^^EU 5 0RT**X h • ^^EU 3 0ft(DU>* • U 
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(5) 

7 

STT*. U>^«UXh5 7lt ^f^6liftaF 

i Fo^fiiraxttsssnsi©, Mff^n^>c fifo 
y>? • uxh5 7fcjtaDsna. fifokt 

£&7*f££, *o»jKf*F i Fo#<>*a*u>* 

• UXh5 7*^6i»*$ns. 

[0023] v>>7 - V7>h\$#i$\z&<to*>nr£mm 

[0024] itfflesi^Dirxi oottfiasmip^Dt 

yiJ" 6 OCD^lJfflJcDTT^ ^SrS^X^A • /U4 0 £ 
^LT, *X h • 3 Oj&^U-yyXfA • 

5 o (ccsrsj^tcafp-r*. ^ni:^uTKWt # 

F I FO- 1 5 2&tW^>Xr^ • 5 
OW0Sl©FlFO»f^yiO4T, FIFOrt 

eawu^o-feyy-e ouxf7^i 0 6t> f i 
f o 5 2 fcHa-r^Kmu*^ >*&tf#&*#-f 

f i Fos 2n0teATOfleeitffim4>s#<* ^-^esi 
iF05 2^;i/T^^t^ts^ eaiww^o 

t7t6 0SXfy^l 2 0*t?*<»^$ie»rU FI ,30 

£^T* Xxy^l 0 6 fc^ViT+^afflBB^fiFffiT* 
£*WrSn*i:* fe«fd^:/n-fe^6 0«*K, *X 
K • ^t'J 3 0rt<DF I F03 2&£<D*fJ&-T£F I F 

[0 0 2 5] 0 8RtfX^:/l 1 0 

£45^T, &&mffl7a-£yV\$zs7.T&F I F0 3 2 

<DttffiL#<>^»tf»ii*#>f >^s«af-ra. fi 40 

F0 3 2^mL^>^Rt;#2 t ^-<>^^F I F 
S$JBiyD-tr^lf6 0«Xx^yi l Uxh_hco 

&CDF I FO 3 4 \Zi&M : $:M&)Z>c ^h^^'JSO 
l*J<Z>32, 3 4, 3 6, . . . 3 8f&£<DF I FO©^ 

XfA • **»J 5 0ltfci£2n&£££7Kt*£, fcMfB 

fcStfciU&T^o e«fBW:/ci-feytf6 OteXT^yr/l 50 
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1 2T, *H8rlfSfl3 8 1 2 4 7 S^Kfc^Tjffi^Sn 

• ;U4 0J:^T^fiM4i;5 o flWME2W«S57 
f ^><h, e56WW^niry*^6 0\$Xtv7i l 4T. 
*X h - 3 O&tflt^XxA • 5 0^ 

* • UXh 5 7rttf>&<7)F I FOfcifrfrr*. Xf7^ 

1 1 6ttOTiwF i Fotzftvfr&mzw&^m 

&\z\t* 7u±x l o o tt^D-fex<DHJ6 1 0 2 CI 
ffi-^o l^xf^^t u>? * uxM*g<D#w# 

jftRTSF IF03 4, 3 6 3 8«C»UT, tL 

^»T^U^r-^a>- ^n^^A^fr$^7f Sfr 
X«^7^n^>^THff^n-&o 
[0 0 2 6] 0 6£#flrf££, £ ^T&^n**^ 
*X h • ^^EU 3 0rttf>£&(DF I F0^6^ 
S/X^A - ;*tU 5 O^COIS^COF I F OtCfifS^teSt 

»yat7^6 OcDM^cDTT^fT^tx, &F I F03 
2. 3 4. 3 6, 5 2, 5 4. 5 6H U>^-UXh 
5 7fi©*©FIF0 3 4, 3 6, 5 4, 5 6 
-f M0F1FO3 6> 56teS&JCDFl 

F0 3 2, 5 2^Uj1Tc 3 2- 

5 2, 3 4-5 4^i:OS^(DFIFO*fW(OlfSeiai 

ifi. v>9 • uxh5 7t«wr*cifcj;oaa4n 

[0 0 2 7] 10 1, 1 0 3W1 0 5fc£©raBW>:T 
•fytr— *, B y . ^p^Amh • :/D-fey^2 0 
rtTl^tCifrfeu tf^X^A • 7^J^r->3>0) 

3> - yn^Al 0 1, 1 0 3&tfl0 Stt-r— 

^n^^AJclia^^F i FOl/>?x^^lHi6-r^ m 
Atf, 7^'J^-^3 > • yn^7A 1 0 1 «F I FO 
-1 3 2fc«^T6ti, T^U4r-^3> • 
A10 31igtCFIFO- 2 3 4&SIST, 7^U 
^r— >3> - yn^Al 0 5fi§#ICF I FO-3 
3 6^fH^T^ £T<DF I FOttvXfA «^^U3 

fimfcitt/^xxA - ^^eu 5 o^irr-sfc&i;:, -f- 
ne^n^n^F i Fojci2ffi-r^« s-vx^a ■ ^ 

^EUFIF03 2, 3 4Rtf3 6 fig7^tb 
TftfPL, x-^X^WfflUfa^^X^A-^^EU 
5 OftCDF I F05 2, 5 4&tf5 6 (O^CD^-r S 

fiS7^^l:£St^o ^nStt^TeSfMW^nis 
y*6 0<D«»<DT"C*frSns. 
[0 0 2 8] DMAf-^KlH X-^at^MfflHff« 
tfi&&M®7u± *;*©IM»0Tt, 3 2-5 2, 3 4 
-54&IX36-5 6^^CD(KS7^^^fSI^^$ 
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9 

[0029] ammw^a-tyve o\t, m6\z&^ 

X, F I F0 3 4 L&mmn^a±yD-S 0 
«L KCf(mm«^u^y^6 0 £-*:/vX^A • 
UF I F0 5 4««[**«T?*Sn*<fc5K, yXfA 

• 3 OrtCOF I F0 3 4, RtfiJ-^yX^A • * 
*>J 5 O^F I F0 5 4&£®fiiH73^/*IKI©ra« 
7D-S|»t5. FIF0 3 2t6gW^Dt^ 
6 0 t ORlOttfiU Rtf F I F O 3 6 tt&SM9^U± 
y*6 0t<Dm<D$im\t. FIF03 4mn5«« 
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